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Physical and Chemical Properties of Three
Groups of Mississippi River Alluvial Soils
I n the Suga rca ne Area of Lou isia na
Ray Ricaud, L. E. Golden and S. A. LytleI
INTRODUCTION
The soils of the Mississippi R.ver Alluvium of the Yazoo
area were
oriE^inally classified as the Yazoo, Sharkey and Muck sej.es (-/).
The
Yazoo and Muck series were discarded and Commerce
and Mhoon were
established as soil series with the result that the
Commerce, Mhoon and
Sharkey are three of the Recent Alluvial soils
in the Mississippi River
"°?hfi'nidal'in?ent in this study was to include only
-its classified as
Commerce. Mhoon and Sharkey during the sampling period
from 1965
to 1969 However, recent refinements in soil
classification indicate that
additional associated soils were included (22).
Therefore, for the pur-
pose of this publication, the soils were
referred to as Commerce group
Toils Mhoon group soils and Sharkey group soils. These
groupings
facihtate the presentation of the results and are
consistent with the
manner in which the soils were grouped at the time
of sa™pl>ng. They
do not reflect a strict grouping by soil series, since
each of the three
groups may contain soils from series other than the
one used in naming
^Th^TTcent Alluvial soils in the sugarcane area were deposited by
floodwaters of the Mississippi River and Bayou
Lafourche from the
time the Mississippi began to flow in its present
channel approximately
3 000 years ago (5) until the construction
of flood control systems
during the early part of this century. The coarser-textured
Commerce
group soils are moderately well drained and occur
on natura levees
near the overflowing streams. The Mhoon group soils are
nearly level
and not as well drained as the Commerce. The finer-textured
Sharkey
group soils are poorly drained and occur in and near the
back-swamps
farthest from the streams. .
Previous work {6, 7, 16, 19) showed that wide variations
occurred
in the extractable nutrient content and in the response
of sugarcane to
applied fertilizers in Recent Alluvial soils. Reed and Sturgis (/5)
re-
^Z^ile Professors and retired Associate Professor, tespectively, Department of
Agronomy, Louisiana Agricultural Experiment Station.
^Italic numbers in parentheses refer to Literattire Cited. Page 55.
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ported that soils with a high clay content generally had a higher nutrient
content in the subsoil than in the topsoil and that deep-rooted plants
assimilated large amounts of nutrients from the subsoil.
Ricaud {16) obtained a significant relationship between extractable
potassium and the increase in yield of sugarcane from applied fertilizer
potassium. Golden (6) found that the increase in yield of sugarcane
from applied fertilizer phosphorus was greater on fine-textured than on
coarse- textured soils, apparently due to the restricted aeration and root
penetration in fine-textured soils. Abdol (i) reported that during a
13-year period beginning in 1960 the steady depletion rates of soil
nutrients in Mhoon soils were substantially greater than the amounts
removed by sugarcane.
Sturgis and McMichael {20) found that soils with a low clay content
exhibited more profile development than did soils with a high clay con-
tent. Shuker (7 7) reported that more horizon development occurred
in the Mississippi River Terrace soils than in the Recent Alluvial soils.
Jeffries {11) concluded that soils of similar origin can be determined
on the basis of their mineralogical properties. Holmes and Hearn {8)
concluded that the Recent Alluvial soils were derived primarily from
the eastern slopes of the Rocky Mountains and the Great Plains.
The primary objective of this study was to determine the variations
in the physical and chemical properties that occur within and 'among
the Commerce, Mhoon and Sharkey groups of soils in the sugarcane
area of Louisiana. The results should contribute to the soil fertility
maintenance programs and management of these soils.
MATERIALS AND METHODS
The Commerce, Mhoon and Sharkey groups of soils were sampled at
28, 30 and 24 locations, respectively, during the period from 1965 to
1969. The locations, shown in Table 1, were selected to represent the
sugarcane producing parishes in the Lower Mississippi River flood-
plain in Louisiana. The area sampled extends from West Feliciana
Parish, along the Mississippi River to St. Charles Parish and along
Bayou Lafourche from its origin in Ascension Parish to Terrebonne
Parish. Soil profile samples were collected from the Ap, A-C and C
horizons of each soil during the fallow year in a sugarcane production
cycle. The horizon designation and soil structure, consistency and color
of each sample were determined in accordance with standard pro-
cedures {18). Percentages of sand, silt and clay in the soil were de-
termined by the hydrometer method {13).
The extractable potassium, calcium, magnesium and sodium were
extracted with a 0.1 N hydrochloric acid solution at a soil-to-solution
ratio of 1:20. The exchangeable bases were extracted by the ammonium
acetate method {14). The total bases were extracted by using the hydro-
fluoric acid method described by Jackson {10). The concentrations of
the extractable, exchangeable and total bases were determined with a
4
Beckman Model DU flame spectrophotometer (9). Exchangeable
hydrogen was determined by the barium acetate titration method (10).
Sulphur was extracted with a solution of 0.5 N ammonium acetate
and 0 25 iV acetic acid and determined according to the modified turbidity
method of Bardsley and Lancaster (2). Total soil nitrogen was de-
termined by the Kjeldahl method (10). Organic carbon was obtained
by the Walkley-Black wet combustion method (25).
The cation exchange capacity of the soil was obtained by summation
of the exchangeable potassium, sodium, calcium, magnesium and hydro-
gen. Percent base saturation was calculated by dividing the
total ex-
changeable bases by the cation exchange capacity and multiplying by
100. Soil reaction (pH) was measured in a soil-to-water ratio of 1:1
using a Beckman Zeromatic pH meter.
Table 1. -Locations selected for sampling three groups
of Mississippi River alluvial
soils in the sugarcane area of Louisiana.
-






























































W. Feliciana Angola W. Feliciana
P. Coupee Angola W. Feliciana
P. Coupee Sugarland P. Coupee
W. B. R. Alma P. Coupee
W. B. R. Smithfield W. B. R.
W. B. R. Westover W. B. R.
W. B. R. P. Grove W. B. R.
W. B. R. Cinclare W. B. R.
W. B. R. St. Louis Iberville
E. B. R. C. Grove Iberville
Iberville L. Landry Iberville
Iberville E. Hall Ascension
Iberville Sunshine Ascension
Iberville Palo Alto Ascension
Ascension St. Mary St. James
Ascension Gravois St. James
St. James Graugnard St. James
St. James Frisco St. John
St. James Chilton St. John
St. John Lula Assumption
St. John Glenwood Assumption
St. John Harang Assumption
St. Charles Caldwell Lafourche


























































1/The Commerce, Mhoon and Sharkey were sampled at 28, 30
and 24 locations, respectively.
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DISCUSSION OF RESULTS
Variations in the chemical properties among locations in the Ap, A-C
and C horizons of the Commerce, Mhoon and Sharkey groups of soils
are summarized in Tables 2, 3, 4 and 5. The variations are expressed as
ranges and means among locations for each horizon of each soil group.
The detailed data obtained for each location are presented in the
Appendix, Tables 6-10 for the Commerce, Tables 11-15 for the Mhoon
and Tables 16-20 for the Sharkey group of soils.
Soil Physical Properties
The data obtained on the physical properties of the Commerce,
Mhoon and Sharkey groups of soils are reported in the Appendix,
Tables 6, 11 and 16, respectively.
The variations among locations in the textural class, structure, con-
sistency and color of the soils within each group were relatively small.
Soils in the Commerce group were predominantly granular, friable,
dark grayish brown loams and silt loams in the Ap, A-C and C horizons.
Soils in the Mhoon group were mostly granular, friable, dark grayish
brown silt loams and silty clay loams in the Ap horizons and blocky to
weak blocky, plastic, gray silty clay loams in the A-C and C horizons.
Soils in the Sharkey group were predominantly blocky, plastic, dark
gray clays in each horizon.
Soil Chemical Properties
Potassium and Sodium
The potassium and sodium data reported in Table 2 are summarized
from the Appendix, Tables 7, 12 and 17. Wide ranges were obtained
among locations in the extractable and exchangeable potassium and
sodium contents in each horizon of the three soil groups. Extractable
potassium in the Ap horizon ranged from 82 to 239 ppm in the Com-
merce, from 90 to 420 ppm in the Mhoon and from 172 to 367 ppm in
the Sharkey group. Similar ranges occurred in the A-C and C horizons
and in the exchangeable potassium in each horizon. The mean dif-
ferences among horizons in each group were small. The mean values
in each horizon were lowest in the Commerce and highest in the
Sharkey group, due mainly to the clay content. Relatively narrow
ranges were obtained in the total potassium among locations, horizons
and soil groups. The extractable potassium was a very small percentage
of the total potassium in all the soils. The sodium values were lower,
but varied similarly to potassium, except that the extractable and ex-
changeable sodium increased consistently with depth.
6
Table 2. -Potassium and sodium contents among locations in each
horizon of
three groups of Mississippi River alluvial soils.
Soil
horizon









































































































































The calcium and magnesium data reported in Table 3 are summarized
from the Appendix, Tables 8, 13 and 18. Wide ranges were found
among locations in the extractable and exchangeable calcium and
magnesium contents in each horizon of the three soil groups. Extract-
able calcium in the Ap horizon ranged from 1,115 to 7,123 ppm in the
Commerce, from 1,738 to 3,784 ppm in the Mhoon and from 3,768 to
6,495 ppm in the Sharkey group. Similar variations occurred in the
other horizons. The extractable was higher than the exchangeable
calcium only in the Commerce, indicating the presence of relatively
more acid soluble calcium in the coarser- textured soils. The mean values
Table 3. -Calcium and magnesium contents among locations in each horizon of
three groups of Mississippi River alluvial soils.
Soil
horizon
Commerce group Mhoon group Sharkey gr oup
Range Mean Range Mean Range Mean
Extractable Ca, ppm
AnAp 1115-7123 247 5 1738-3784 2606 3768-6495 4900
A-C 1527-13350 4467 2444-6431 3465 3749-6480 5092
C 1942-14750 5256 2349-5523 3730 3635-6653 5113
Exchangeable Ca, ppm
AnAp 1 038-3 531 1947 2200-3798 3056 1301-7508 5707
A-C 1308-4188 2931 2642-5535 3951 5010-8071 6200
C 1031-4615 2985 27-7-5829 4153 4851-9401 6254
Total Ca, percent
Anp 0.64-1.42 0.97 0.54-1.09 0.72 0.61-1.38 0.99
A-C 0.70-1.73 1.02 0.54-1.47 0.80 0.67-1.49 1.11
C 0.67-1.72 1.10 0.51-1.41 0.83 0.80-1.84 1.23
Extractable Mg, ppm
AnAp 1 83 -1 sa?J.OJ J. _JO / 409 413-1134 636 797-1313 1079
A-C 267-2209 773 653-1898 978 970-1598 1250
C 268-2495 1025 644-1468 1085 933-1899 1343
Exchangeable Mg, ppm
AnAp 259-777 407 356-1169 638 896-1598 1193
A-C 380-964 630 447-1360 862 960-1663 1337
315-865 644 319-1252 910 845-1724 1340
Total Mg, percent
Ap 0.39-0.87 0.63 0.39-0.69 0.54 0.61-1.03 0.81
A-C 0.44-1.02 0.81 0.51-1.05 0.76 0.80-1.10 0.92
C 0.47-1.11 0.81 0.51-1.05 0.76 0.80-1.10 0.92
for each horizon increased with depth in the soil, particularly in the
Commerce. The values were lowest in the Commerce and highest in the
Sharkey group. Relatively small variations occurred in the total cal-
cium among the locations, horizons and soil groups. The magnesium
content was lower, but varied similarly to the calcium values.
Phosphorus, Sulphur, Carbon and Nitrogen
The phosphorus, sulphur, organic carbon and nitrogen data reported
in Table 4 are summarized from the Appendix, Tables 9, 14 and 19.
Wide ranges occurred among locations in extractable and total phos-
phorus content in each horizon of the three soil groups. Extractable
8
phosphorus in the Ap horizon ranged from 135 to 627 ppm in the Com-
merce, from 143 to 521 ppm in the Mhoon and from 124 to 992 ppm in
the Sharkey group. The mean differences were relatively small among
horizons in each soil group and among soil groups in each horizon.
Almost one-half of the total phosphorus was in the extractable fraction.
Only a small portion of the phosphorus extracted by the method used
is actually available for uptake by plants. Extractable sulphur deter-
mined by the method described by Bardsley and Lancaster (2) was
very low, and the differences among locations, horizons and soil groups
were small.
The data in Table 4 also show the variations in organic carbon and
total nitrogen that occurred among locations, horizons and soil groups.
Table 4 . -Phosphorus , sulphur, carbon and nitrogen contents among locations
in each horizon of three groups of Mississippi River alluvial soils.
Soil Commerce group Mhoon group Sharkey group
horizon Range Mean Range Mean Range" Mean.
Extractable P, ppm
Ap 135-627 299 143-521 269 124-992 264
A-C 136-1100 295 143-402 245 95-600 217
C 211-1320 323 140-372 264 106-313
216
Total P, ppm
Ap 350-883 528 344-999 558 483-1529 807
A-C 409-1287 589 415-867 523 373-939 607









7 4-16 9 6-28 12
A-C 2-11 • 6 4-18 6 4-18 9
C 1-18 6" 2-16 6 4-12 7
Organic C, percent
0.29-1.09 0.64 0.43-1.61 1.05 1.54-2.73 2.01
0*.28-0.83 0.46 0.27-1.19 0.65 0.74-2.36 1.18
0.19-0.81 0.38 0.25-0.91 0.49 0.44-1.94 0.92
Total N, percent
0.03-.10 0.06 0.05-.20 0.11 0.11-.19 0.15
0.03-.08 0.05 0.03-.12 0.07 0.07-.16 0.11
0.02-.08 0.04 0.04-.10 0.06 0.07-.16 0.09
C/N Ratio
Ap 7.9-12.3 10.0 8.6-12.0 9.8 11.4-14.9 13.4
A-C 6.9-13.4 9.5 6.9-10.9 8.7 8.9-16.3 11.5
C 5 0-13.9 9.8 5.0-10.4 8.0 7.8-14.2 10.5
9
Organic matter, obtained by multiplying organic carbon by 1.724, ranged
in the Ap horizon from 0.50 to 1.88 percent in the Commerce, from
0.74 to 2.78 percent in the Mhoon and from 2.65 to 4.71 percent in the
Sharkey group. Organic matter and total nitrogen were lowest in the
Commerce and highest in the Sharkey, and decreased with depth in the
soil in each of the groups. The carbon-nitrogen ratio varied con-
siderably among locations in each horizon of the three soil groups. The
mean ratio in the Ap horizon was 10.0, 9.8, 13.4 in the Commerce, Mhoon
and Sharkey groups, respectively.
Clay, Exchange Properties and Soil Reaction (pH)
The clay content, exchange properties and pH values summarized
in Table 5 are shown in detail in the Appendix, Tables 10, 15 and 20.
Table 5. -Clay content, exchange properties and soil reaction among locations
in each horizon of three groups of Mississippi River alluvial soils.
Soil
horizon
Coxnmerce group Mhoon group Sharkey group
Range Mean Range Mean Range Mean
Clay, percent
Ap 8.9--25.5 14.4 11.5-56.6 26.0 33.4-73.5 57.4
A-C 12.8-31.5 21.7 14.2-66.7 35.6 34.9-78.0 63.7
C 8.8-30.0 20.5 15.5-57.9 37.8 50.0-79.9 63.5
Cation Exchange Capacity, m.e. /lOOg
Ad 9.4-23 .0 14.6 16.0-37.1 23.5 32.3-50.9 42.4
A-C 10.5-28.6 21.0 17.4-41.6 28.9 33.4-50.7 43.5
C 9.0-29.9 21.2 19.8-41.1 30.0 33.9-59.5 43.3
Exchangeable H, m.e./lOOg
Ap .0-3.1 1.0 .0-4.4 2.0 1.1-4.5 3.0
A-C .0-3.0 .7 .0-2.3 .9 .0-2.8 1.2
C .0-2.2 .4 .0-1.7 .5 .0-2.6 .7
Exchangeable Bases, m.e./lOOg
Ap 7.7-22.8 13.6 15.3-35.1 21.5 30.4-47.9 39.4
A-C 10r5-28.6 20.4 17.4-40.4 28.0 32.0-50.7 42.3
C 9.0-29.9 20.8 18.7-40.5 29.5 32.4-59.5 42.6
Base Saturation, percent
Ap 80.4-100 93.2 80.6-100 91.6 88.4-97.2 93.0
A-C 85.0-100 97.1 91.2-100 96.6 94.7-100 97.1
C 88.7-100 98.1 91.6-100 98.0 93.9-100 98.2
Soil Reaction (pH)
Ap 5.1-8.2 5.3-7.6 5.9-7.3
A-C 6.1-8.2 6.2-7.7 6.3-7.6
C 6.2-8.3 6.5-7.7 6.5-7.7
10
Wide ranges were found in the day content of the soils among locations
in each horizon of the three soil groups and among the soil groups.
Similar variations were found in the cation exchange capacity and ex-
changeable bases associated with the clay content. The percent base
saturation and pH values varied substantially among locations and in-
creased with depth in the profiles.
SUMMARY AND CONCLUSIONS
A study was made of the physical and chemical properties of the
Commerce, Mhoon and Sharkey groups of soils in the sugarcane area of
Louisiana. Soil profile samples were collected from the Ap, A-C and C
horizons of each soil group at several locations. The samples were
analyzed to determine the variations in the soil properties among hori-
zons, locations and soil groups.
Relatively small variations were found in the soil textural class, struc-
ture, consistency and color among locations in each soil group. Wide
ranges occurred in these physical properties among the soil groups in
each horizon and among horizons in the Mhoon. The ranges among
horizons in the Commerce and Sharkey groups were small.
Wide variations were obtained in the extractable and exchangeable
bases, extractable and total phosphorus, carbon-nitrogen ratio, soil reac-
tion (pH) and exchange properties of the soil in each horizon of each
soil group at different locations. Moderate ranges in organic matter and
total nitrogen content and narrow ranges in the total bases and ex-
tractable sulphur were found among locations in each soil group.
The extractable calcium and magnesium, soil reaction (pH) and
exchange properties increased substantially with increasing depth of
the horizons in each group; the organic matter and total nitrogen de-
creased. The extractable bases, clay content and exchange capacity were
lowest in the Commerce, intermediate in the Mhoon and highest in the
Sharkey group. The variations in the other chemical data were relatively












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































ppm ppm 7o ppm ppm 7o
lAp 238 226 1, 76 1 0
A-C 115 85 1.80 23 14 1.46
C 106 65 1.82 37 17 1.40
2Ap 146 140 1 o /. i. 1
A-C 111 98 1.92 99 83 1.44
C 133 128 1.90 115 98 1.73
3A 117 121 1.86 19 20 1 /. ni
A-C 131 123 2.00 60 52 1.32
c 116 96 1.93 55 44 1.36
4Ap 132 110 1, 80 27 1 Qio i . JO
A-C 123 105 1.93 51 37 1.32
c 119 130 1.98 47 49 1.28
188 192 1 o /. ZD 1 . Z 1
A-C 133 117 1.94 46 37 1.19
c 138 128 2.01 59 44 1.28
6Ap 91 92 1.78 3d i J 1 9 ^i . ZD
A-C 89 88 1.80 15 17 1.26
C 72 1.72 21 15 1.28
7Ap 105 91 1,81 32 27 i . ZD
A-C 122 96 1.95 55 43 1.40
C 179 157 1.92 64 56 1.32
8Ap 91 106 1.88 4d c, oDZ 1 A/,
A-C 102 110 2.02 133 115 1.42
c 118 131 2.14 179 159 1.45
9Ap 117 130 1.92 40 43 1.36
A-C 138 147 1.93 68 77 1.28
170 146 1.98 87 75 1.23
lOAp 117 128 1.84 221 179 1.18
A-G 76 67 1.97 121 96 1.09
C 88 75 1.95 123 90 1.08
(Continued)
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ppm ppm % ppm ppm 7c
9 1 AZiAp 17 9 1. 95 /i A 9 ftzo 1. 08
A-C 140 107 2. 04 73 37 1. 05
c 118 83 1. 93 64 37 1. 06
9 9 A 1 /, 9 1 Q/i 1. 92 9 1^Z J 1. 36
72 69 1. 95 59 42 1. 32
c 72 59 1. 90 67 39 1. 21
9 T A QA 1. 86 J D /i Q 1. 19
A-C 115 131 2. 00 132 105 1. 04
c 119 147 2. 02 131 107 1. 21
24Ap 9 n 9ZUZ 99 c; 1. 98 A/i 99JZ 1. 22
A-C 191 212 2. 09 88 54 0. 98
C 193 199 2. 04 83 52 1. 06
iUO Q A 1. 98 QR / 0 1. 35
A-C 118 79 2. 04 86 51 1. 32
C 122 91 2. 05 67 39 1. 28
9 A AZbAp 1 HAiUD 1 1 A1 i 0 2. 01 A7D / 1. 24
A-C 110 101 2. 02 99 72 1. 20
C 83 83 2. 04 92 69 1. 21
27Ap 117 96 1. 84 71 23 1. 22
A-C 140 79 1. 92 92 38 1. 24
C 166 104 1. 88 123 56 1. 19
28Ap 86 92 1. 95 59 39 1. 40
A-C 93 107 2. 09 122 77 1. 17
C 97 104 2. 11 106 72 1. 20
18

























































































































































































































































ppm ppm 7c ppm ppm 7o
llAp 1742 1781 1.02 209 326 0.49
A-C 2964 3058 0.89 468 671 0.82
C 2377 2749 0. 94 393 630 0.78
12Ap 2046 2189 0.97 266 419 0.67
A-C 3737 3489 0.85 633 734 0.88
C 8944 4205 1.52 1846 549 0. 84
13Ap 2142 2213 l.Qi 251 387 0.70
A-C 2952 3010 1.07 493 624 0.79
C 5449 3406 1. 12 1079 796 1.11
14Ap 2355 2561 1.00 359 507 0.86
A-C 3956 3008 0.89 498 623 0.95
C 3545 3255 0.86 703 777 ri no0 . 9o
15A„ 2938 2887 1.01 402 531 0.71
A-g 5065 2602 1.18 1147 599 0.75
c 6310 1650 1.31 13i<:4- 412 u . / y
16AnF 3309 3268 0.97 408 574 0,86
A-C 3640 4013 0.89 578 751 1.02
C 8456 3623 1. 18 1608 767 1.08
17Ap 1578 1670 1.02 214 331 0.57
A-C 3005 3099 0.94 461 623 0.79
C 3553 3490 1.03 575 799 0 .7 b
ISAp 1115 1398 0.72 201 339 0.39
A-C 2372 2627 0.78 527 781 0.44
C 2544 2648 0.77 558 827 0.4/
19A 2352 2382 0 . 86 1/. Q
A-fc 3240 3208 0.81 458 686 0.50
C 3325 3367 0.80 483 759 0.54
20Ap 1883 1905 0.78 210 333 0.50
A-C
,
3392 2611 0.89 267 380 0.56
C 3293 2572 0.86 268 427 0.54
(Continued)
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ppm ppm % ppm ppm %
2275 1. 13 796 685 0.73
8795 4188 1.48 1885 879 0.84
9163 4057 1.72 1808 519 0.83
1419 1419 1.05 208 355 0.51
2655 2226 1.06 403 531 0.48
4366 1796 1.26 979 469 0.59
1431 1636 0.65 210 344 0.64
3250 3547 0.72 483 819 0.90
3142 3356 0.68 524 865 0.88
2556 2638 1.01 266 455 0.52
3873 3709 0.75 597 964 0.82
5372 3354 1.02 973 756 0.74
6207 3531 1.24 672 560 0.87
11880 3832 1.73 1803 451 0.96
8526 2354 1.60 1796 315 1.04
1748 1789 0.73 235 419 0.75
4653 3143 0.97 491 648 0.76
2778 2470 1.02 423 617 0.77
7123 2707 1.42 1587 321 0.71
13350 3453 1.69 2209 426 0.75
14750 4615 1.56 2495 769 0.92
1744 1878 0.81 225 352 0.74
2553 2637 0.75 507 716 0.90
2562 2526 0.77 575 751 0.94
21
Table 9 . -Phosphorus
,
sulphur, carbon and nitrogen contents of the Commerce
group soils.
Log. No.
and Extract. Total Extract. Organic Total C/N
Horizon P P S C N Ratio
ppm ppm ppm /o 7o
lAp 596 728 4.1 0.514 0.048 10.7
A-C 310 546 3.7 0.276 0.028 9.9
C 303 601 2.9 0.289 0.024 12.0
2Ap 385 595 5.5 0.394 0.050 7.9
A-C 322 661 2.5 0.431 0.052 8.3
C 264 574 3.7 0.436 0.051 8.5
3Ap 267 441 6.1 0.387 0.048 8.1
A-C 217 511 6.1 0.398 0.051 7.8
C 297 508 7.1 0.189 0.032 5.9
4Ap 326 519 6.3 0.389 0.046 8.5
A-C 268 562 6.5 0.427 0.047 9.1
C 252 597 6.5 0.502 0.056 9.0
5Ap 341 562 12.3 0.704 0.067 10.5
A-C 293 583 7.1 0.389 0.036 10.8
C 294 366 9.1 0.340 0.033 10.3
6Ap 274 452 4.9 0.460 0.048 9.6
A-C 271 511 4.1 0.427 0.048 8.9
C 276 527 5.2 0.294 0.033 8.9
7Ap 284 455 6.1 0.376 0.034 11,1
A-C 265 551 6.9 0.325 0.028 11.6
C 249 599 6.2 0.437 0.042 10.4
8Ap 242 436 7.6 0.294 0.035 8.4
A-C 241 511 6.9 0.279 0.039 7.2
C 300 532 5.1 0.274 0.034 8.1
9Ap 215 377 12.5 0.424 0.049 8.7
A-C 273 516 10.5 0.334 0.041 8.1
C 283 540 17.9 0.348 0.035 9.9
lOAp 171 404 8.6 0.638 0.076 8.4
A-C 136 409 11.2 0.561 0.062 9.0




Table 9 . -(Continued) Phosphorus, sulphur, carbon and nitrogen contents of







































































































































































































































Table 9. -(Continued) Phosphorus, sulphur, carbon and nitrogen contents of




Total Extract Organic Total C/N
Horizon p P S C N Ratio
ppm ppm ppm 7o 7o
21Ap 276 551 4.9 0.722 0.063 11.5
A-C 215 543 3.1 0.596 0.045 13.2
C 229 546 2.8 0.361 0.029 12.4
22Ap 390 615 6.7 0.688 0.063 10.9
A-C 347 629 6.4 0.630 0.057 11.1
C 337 682 6.3 0.339 0.031 10.9
23Ap 135 361 10.3 0.641 0.071 9.0
A-C 233 594 7.4 0.343 0.050 6.9
C 247 567 7.5 0.284 0.039 7.3
24Ap 383 583 17.5 0.680 0.074 9.2
A-C 432 776 8.6 0.628 0.071 8.8
C 440 712 9.0 0.452 0.045 10.0
25Ap 283 519 6.1 0.687 0.056 12.3
A-C
'
291 583 4.8 0.468 0.035 13.4
C 299 530 ' 4.6 0.347 0.025 13.9
26Ap 249 503 5.4 0.608 0.066 9.2
A-C 283 618 1.6 0.361 0.041 8.8
C 335 615 1.4 0.283 0.027 10.5
27Ap 316 589 4.8 0.602 0.057 10.6
A-C 228 548 6.1 0.407 0 , 032 12.7
C 211 570 4.9 0.442 0.041 10.8
28Ap 243 -530 3.7 0.684 0.073 9.4
A-C 273 599 4.8 0.416 0.042 9.9
C 282 597 4.6 0.381 0.039 9.8
24






and Exchange Exch. Exch. Base













12*8 14^36 - 14.36 100+ 8.0
12'.7 13.44 - 13-44 100+ 8.1
2Ap 10.1 9.49 1.83 7.66 80.7
5.3
A-C 24.6 21.60 1.77 19.83 91.8
6.2
C 30.0 24.21 1.48 22.73 93.9
6.2
3Ap 11.4 9.83 1.88 7.95 90.0
5.1
A-C 21.9 19.82 1.41 18.41 92.9
6.3
C 12.8 13.30 0.64 12.66 95.2
6.7




21 8 17.68 1.20 16.48 93.2 6.3
24.6 21.79 0.96 20.83 95.6 6.8
15.3 16.11 - 16.11 100+ 7.75Ap
A-C 17'.9 18.68 - 18.68 100+
7.8
C 20.5 19.78 - 19.78 100+
8.0
9.73 - 9.73 100+ 7.4
^27 10.52 0.02 10.50 99.8 7.1
8.8 8.97 - 8.97 100+ 7.6
11 4 9.31 0.05 9.26 99.5 7.1
15 3 15.25 - 15.25 100+ 7.6
28'.6 23.05 - 23.05 100+ 7.6
8Ap 12.7 11.18 0.76 10.44 93.4 6.1
A-C 20.5 16.52 0.60 15.92 96.4 7.0
C 20.6 27.63 0.21 27.42 99.2 7.8
9Ap 12.7 13.38 0.60 12.78 95.5 6.6
A-C 23.2 26.25 - 26.25 100+ 7.5
19 3 26.99 - 26.99 100+ 7.8
lOAp 19.2 15.87 2.10 13.77 86.8 5.9
A-C 24.5 20.64 1.21 19.43 94.1 6.3
C 23.5 22.20 1.02 21.18 95.4 6.7
(Continued)
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Table 10. -(Continued) Clay content, exchange properties, and pH of the
Commerce group soils.
Loc. No. Cation Total
and Exchange Exch. Exch. Base
Horizon Clay Capacity H Bases Sat
.
pH
% m.e./ m.e./ m.e./ 7o
lOOg lOOg lOOg
llAp 14.0 13.77 1.49 12.28 89.2 5.9
A-C 27.3 22.55 1.22 21.33 94.6 6.4
C 20.7 20.51 1.11 19.40 94.6 6.9
12Ap 16.6 15.56 0.55 15.01 96.5 7.3
A-C 27.3 24.16 - 24.16 100+ 7.7
C 16.7 26.07 - 26.07 100+ 8.2
13Ap 11.5 15.27 0.50 14.77 96.7 7.0
A-C 19.5 20.69 - 20.69 100+ 7.7
C 26.2 24.15 - 24.15 100+ 7.8
14Ap 16.6 18.19 0.65 17.54 96.4 6.8
A-C 19.4 20.67 - 20.67 100+ 7.7
C 23.5 23.24 - 23.24 100+ 7.8
15Ap 19.3 19.35 - 19.35 lOOf 7.5
A-C 16.6 18.42 - 18.42 100+ 7.9
C 11.5 11.99 - 11.99 100+ 7.9
16Ap 22.0 23.04 1.31 21.73 94.3 6.3
A-C 30.2 27.42 0.66 26.76 97.6 7.1
C 26.1 24.92 - 24.92 100+ 7.8
17Ap 12.7 14.05 2.53 11.52 82.0 5.2
A-C 23.3 22.37 1.37 21.00 93.9 6.3
C 30.0 25.72 1.17 24.55 95.5 6.6
18Ap 10.1 11.05 0.84 10.21 92.4 6.7
A-C 22.0 20.82 0.65 20.17 96.9 7.3
C 20.7 21.09 0.30 20.79 98.6 7.8
19Ap 19.3 18.68 1.55 17.13 91.7 5.9
A-C 26.9 23.30 1.01 22.29 95.7 6.8
C 26.0 24.39 0.65 23.74 97.3 7.2
20Ap 14.1 15.84 3.10 12.74 80.4 5.4
A-C 18.0 19.74 2.96 16.78 85.0 6.1
C 15.4 19.16 2.16 17.00 88.7 6.6
(Continued)
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Table 12 . -Potassium and sodium contents of the Mhoon group soils.
Loc. No. 1 m ^ 1
and Extract. Exch. Total Extract. Exch.
Total





























588 1.88 97 26 1,20
356 2.04 119 37 1.08
236 337 2.16 120 46 1.00
289 380 1.94 97 32 1.20
243 332 . 1.96 122 3 5 1.10
255 372 2.00 113 43 1.00
207 235 1.92 61 151 1.28
161 191 1.92 87 166 1.32
154 144 1.80 86 153 1.52
367 1.80 63 215 1.24
216 258 1.76 82 218 1.20
232 278 1.80 93 233 1.44
271 319 1.80 76 199 1.28
a"c 282 311 1.92 62 192 1.24
C 300 319 1.80 90 272
1.04
... 179 1.80 63 27 1.36
A4C 260 279 2.00 108 61 1.20
C 198 384 2.08 126 92
1.22
341 1.72 76 39 1.36
247 313 1.72 90 49 1.36
268 314 1.68 109 73 . 1.28
205 1.95 50 23 1.66
143 2.02 71 32 1.76
199 1.90 72 34 1.49
272 1.88 66 45 1.36
342 1.84 89 58 1.26
243 315 2.02 108 70 1.24
144 2.14 55 36 1.82
305 2.37 99 79 1.50
231 285 2.27 92 78 1.50
(Continued)
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Horizon K K K Na Na Na
DDm DDm % fr"' 7o
llAp 315 397 1.90 53 22 1.36
A-C 279 369 1.90 63 42 1.38
c 275 370 1.90 93 59 1.28
12Ap 176 217 1.68 77 39 1.28
A-C 240 256 1.70 90 53 1.36
c 316 412 1.74 131 77 1.16
13Ap 161 218 1.80 97 34 1.18
A-C 167 238 1.96 119 48 1.18
C 180 296 1.96 142 59 1.00
14Ap 245 338 1.66 56 27 1.26
A-C 253 369 1.72 74 46 1.16
c 232 314 1.70 89 56 1. 16
15Ap 123 198 1.80 78 41 1.16
A-C 124 200 1.80 95 65 1.16
C 140 218 1.72 85 56 0.96
16Ap 123 162 1.72 92 48 1.46
A-C 220 395 1.94 176 78 1.20
c 213 373 1.96 164 101 1.22
17Ap 383 484 1.92 74 37 1.27
A-C 322 432 1.88 149 100 1.22
c 2 53 285 1.97 129 96 1 . 25
18Ap 187 291 1.76 100 41 1.40
A-C 214 355 1.88 148 94 1.22
Q 238 442 1 .92 186 121 1 .08
19Ap 155 236 1 . 80 95 40 1 .40
A-C 157 239 1.84 126 55 1.28
C 169 277 1.84 138 64 1.24
20Ap 122 133 1.89 71 40 1.44
A-C 165 172 1.76 146 120 1.50
C 186 163 1.89 153 111 1.47
(Continued)
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and Extract. Exch. Total Extract. Exch. Total
Horizon K K K Na Na Na_
C

















218 255 1.66 63 38 1.18
193 228 1.68 88 48 1.24
219 1.66 100 58 1.24
274 1.96 61 33 1.24
189 221 1.96 86 59 1.24
239 288 2.00 110 74 1.16
209 1.80 72 44 1.32
211 259 1.96 103 81 1.24
232 258 1.94 108 79 1.28
201 1.88 78 44 1.20
A-C 163 183 2.08 86 56 1.30
C 240 281 2.12 156 114 1.24
93 108 1.76 64 139 1.54
144 1.79 82 156 1.66
165 144 1.87 95 152 1.57
26Ap 145 145 1.84 70 41 1.48
A-C 200 204 2.08 107 78 1.44
C 177 183 1.88 106 75 1.52
187 218 1.88 75 31 1.34
237 258 2.08 95 49 1.28
285 2.00 94 52 1.22
28Ap 123 127 1.86 64 40 1.32
A-C 160 145 1.84 81 41 1.30
C 203 237 2.08 82 49 1.30
29Ap 188 238 1.88 67 44 1.24
A-C 239 297 1.98 105 79 1.26
C 182 219 1.98 99 75 1.16
30Ap 124 163 1.87 246 249 1.54
A-C 187 220 1.74 168 141 1.54
C 166 181 1.76 168 139 1.54
35










Horizon Ca Ca Ca Mg Mg Mg
ppm Dom 7o Dpm ppm 7o
lAp 2926 3622 0.57 745 882 0.60
A-C 4892 5115 0.74 1445 1181 0.90
4597 5497 0.74 1147 1050 0.91
2Ap 2791 3193 0.67 796 877 0.66
A-C 6431 5535 0.88 1898 1015 0.93
5523 5829 0 . 77 1468 1070 0.90
3Ap 2190 2685 0.92 413 561 0.53
A-C 2444 2999 0.92 653 671 0.63
Q 3311 2740 1 . 12 1100 629 0.63
4Ap 3334 3798 0.92 734 807 0.69
A-C 3226 3635 0.92 864 968 0.76
3504 4433 1 . 08 939 1044 0.90
5Ap 3043 3703 0.92 740 858 0.68
A-C 2964 3562 0.92 814 887 0.72
Q 4516 5768 1 . 12 1134 1161 0.92
6Ap 3167 2200 0.76 1134 527 0.47
A-C 3921 4680 0.70 964 917 0.70
4480 5675 0.74 1157 1116 0.80
7Ap 2733 3315 0.54 625 663 0.59
A-C 3079 3807 0.70 746 735 0.67
r 3326 4205 0.76 821 801 0.75
8Ap 2468 3240 0.99 512 437 0.46
A-C 3961 2642 1.47 1197 447 0.58
C A Q 32 50 1 .41 1310 552 0.60
9Ap 211 2660 0.69 538 543 0.49
A-C 3440 3970 0.69 844 849 0.73
C 3486 4014 0.70 940 924 0.79
lOAp 2206 2886 0.99 422 361 0.41
A-C 3481 4641 1.08 970 912 0.77
C 3403 4264 0.86 893 931 0.70
(Continued)
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Table 13. -(Continued) Calcium and magnesium contents of the Mhoon
group soils
Loc . No. ^ , rp
and Extract. Exch. Total Extract.
Exch. Total
































ppm ppm 7o ppm PP^
2397 2659 0.70 496
3222 3922 0.75 811 1 / ^
3412 4014 0.74 929 897
2382 2447 0.71 476 507
3056 3377 0.80 793 676
5150 0.78 1253 1162
2 548 2946 0.57 549 689
3023 3695 0.63 667 784
1 R 7 488'0 0.73 1521 1109
3526 3739 0.74 970 822
4218 ,: 4743 0.77 981 905
Q A 1 4426 0.80 1001 848
2362 2732 0. 54 637 647
2465 3081 0.57 "665 743
2349 3092 0.51 644 764
1738 , 2214 0.64 421 432
3849 : 5055 0.71 1072 1051
4650 0.71 1044 1007
3784 4799 0.85 1116 1169
4310 5498 0.99 1211 1360
3329 4156 0 .90
2275 2819 0.60 665 601
3629 4708 0.70 929 916
4281 5704 0.70 1103 1079
1963 2613 0.61 485 533
2616 3534 0.72 774 742
3035 3872 0.71 927 793
2190 2806 0.95 520 356
3267 3392 0.90 796 567


































Table 13 . -(Continued) Calcium and magnesium contents of the Mhoon group soils.











Horizon Ca Ca Ca Mg Mg Mg
7o FF"' 7o
21Ap 3012 2981 0.67 623 637 0.57
A-C 2755 3178 0.64 699 731 0.59
C 3103 3116 0.77 1073 838 0 .72
22Ap 2397 3022 0.52 646 738 0.56
A-C 2774 3439 0.54 883 883 0.60
C 3226 4086 0. 56 1157 1142 0.72
23Ap 2616 3081 0.63 571 600 0.52
A-C 3357 4223 0.66 940 943 0.78
C 3333 4219 0. 63 939 902 0.76
24Ap 3274 3887 0.72 646 766 0.58
A-C 3397 4073 0.68 860 877 0.63
c 3802 4580 1 . 04 1196 1252 1.05
25Ap 2060 2456 1.09 515 487 0.50
A-C 5517 2799 1.22 660 631 0.52
c 4186 2707 1.24 1588 703 0.70
26Ap 2384 2811 0.59 560 672 0.51
A-C 3207 3932 0.60 981 942 0.70
C 2590 3053 0.66 804 836 0.51
27Ap 2577 2888 0.58 738 691 0.56
A-C 3557 3850 0.68 1263 995 0.76
c 3571 4000 0.65 1190 1004 0.83
28Ap 2222 2842 0.64 514 487 0.44
A-C 4449 3000 0.89 1759 760 0.71
Q 3050 3880 0 .66 999 1002 0.75
29Ap 2420 2894 0.47 772 812 0.66
A-C 3187 4180 0 . 54 1211 1116 0.74 .
C 2354 3032 0.53 792 319 0.72
30Ap 2905 3750 0.96 515 487 0.58
A-C 3249 4218 0.98 975 877 0.61














































































































































































































































































Table 14. -(Continued) Phosphorus, sulphur, carbon and nitrogen contents of

















ppm ppm ppm 7o 7o 7o
llAp 212 619 10 2.10 1.22 0.113 10.8
A-C 200 462 6 1.38 0.80 0.082 9.7
c 30Q 584 8 0.95 0.55 0.059 9.3
12Ap 241 526 4 1.79 1.04 0.105 9.9
A-C 263 469 6 1.03 0.60 0.073 8.2
C ,270 49 & 6 0.93 0.54 0.072 7.5
13Ap 235 550 10 1.83 1.06 0.109 9.7
A-C 254 504 6 1.03 0.60 0.079 7.6
C 273 553 6 0.84 0.49 0.068 7.2
14Ap 238 602 6 1.62 0.94 0.102 9.2
A-C 269 609 6 0.98 0.57 0.067 8.5
C 283 628 6 1.57 0.91 0.097 9.4
15Ap 225 481 12 2.05 1.19 0.118 10.1
A-C 183 457 8 1.10 0.64 0.080 8.0
C 156 249 6 0.64 0.37 0.059 6.3
16Ap 242 394 10 1.41 0.82 0.082 10.0
A-C 255 488 4 0.93 0.54 0.078 6.9
C 278 547 4 0.81 0.47 0.059 8.0
17Ap 143 526 6 2.31 1.34 0.135 9.9
A-C 142 493 6 1.40 0.81 0.101 8.0
C 140 383 4 0.72 0.42 0.056 7.5
18Ap 283 485 8 1.86 1.08 0.110 9.8
A-C 190 489 8 1.33 0.77 0.098 7.8
C 173 427 6 1.12 0.65 0.090 7.2
19Ap 219 484 10 1.67 0.97 0.102 9.5
A-C 228 509 8 1.05 0.61 0.069 8.8
C 289 575 6 0.88 0.51 0.066 7.7
20Ap 236 344 8 0.74 0.43 0.049 8.8
A-C 243 465 4 0.60 0.35 0.043 8.1
C 287 510 4 0.55 0.32 0.046 6.9
(Continued)
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Table 14. -(Continued) Phosphorus, sulphur, carbon and nitrogen contents of



















ppm ppm ppm 7o 7o 7o
21Ap 5 1 . 69 0.98 0.096 10.2
A-C 195 465 4 1.52 0.88 0.089 9.9
C 312 537 4 0.76 0.44 0.058 7.5
ZZAp Z J J 662 2.26 1.31 0. 123 10.6
A-C 235 592 4 1.22 0.71 0.073 9.7
c 249 646 4 0.88 0.51 0.058 8.8
J ii. u 6S1U_> J- 6 1.86 1.08 0.090 12.0
A-C 249 561 4 0.88 0.51 0.053 9.6
C 253 565 4 0.91 0.53 0.051 10.4
Z4Ap jZ i QQQ 10 2 .26 1.31 0.204 6.4
A-C 402 867 4 1.95 1.13 0.121 9.3
C 251 615 4 0.91 0.53 0.072 7.4
ZjAp ZZ. J 481 8 1 . 53 0.89 0.098 9.1
A-C 258 484 4 0.93 0.54 0.061 8.8
C 304 520 4 0.57 0.33 0.040 8.2
ZoAp 9 19Z IZ 8 1 . 67 0.97 0. 112 8.7
A-C 240 421 4 1.12 0.65 0.075 8.7
C 319 509 4 0.50 0.29 0.037 7.8
07 A-rvZ/Ap 9 =;rZJO 600 6 1.83 1.06 0.096 11.0
A-C 326 587 6 1.02 0.59 0.059 10.0
C 372 677 4 0.95 0.55 0.063 8.7
ZcJAp 9«9ZoZ 1 .81 1.05 0.093 11.3
A-C 310 526 4 0.60 0.35 0.032 10.9
c 271 528 2 0.72 0.42 0.044 9.5
29Ap 166 505 6 1.90 1.10 0.106 10.4
A-C 174 522 4 1.02 0.59 0.070 8.4
C 240 505 4 0.69 0.40 0.043 9.3
30Ap 281 528 8 1.45 0.84 0.136 6.2
A-C 272 538 4 0.83 0.48 0.065 7.4
C 294 490 4 0.46 0.27 0.040 6.7
41
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Table 15. -(Continued) Clay content, exchange properties, and pH value of




































































































































































































































Table 15. -(Continued) Clay content, exchange properties, and pH value of
the Mhoon group soils.




Ho r i z on Clay Capaci ty H Bases Sat
.
pH





21Ap 27 .3 23.22 2.,20 21.02 90.52 6.2
A-C 30 .0 24.90 2.,13 22.77 91.44 6.3
C 26 .0 23 . 62 0.25 23 .37 98.94 7.6
22Ap 30 .0 26.14 4.,40 22.10 84.54 5.8
A-C 34 .1 27 . 43 2.,04 25.39 92.56 6.5
C 43 .8 32.71 1.,70 31.01 94.80 6.8
23Ap 24 .6 23.38 2.24 21. 14 90.42 6.2
40
_ 9 30.32 0.,33 29 . 99 98.91 6.9
C 40 .9 29 .89 0.,28 29 . 61 99 .06 7 .
2
24Ap 35.2 28.13 1. 62 26.51 94.24 6.1
A-C 39 .3 30 . 14 1. 76 28 .38 94. 16 6.4
C 48 . 1 34.77 0. 23 34. 54 99 .34 6.8
25Ap 18 .1 21.37 4. 15 17.22 80.58 5.3
A-C 16 .9 20.98 0. 68 20.30 96.76 7.1
C 15 .5 20. 43 20.43 100+ 7.6
2 6Ap 23 .4 22.29 2. 08 20.21 90.67 5.5
A-C 37 .0 28 .82 0. 45 28.37 98.44 6.6
C 28 .8 23 .03 23 .03 100+ 6.8
27Ap 29 .9 23.00 2. 11 20.89 90.83 6.4
A-C 36,.8 28. 58 0. 17 28.41 99.40 7.0
C 38 .5 29 . 62 0.29 29.33 99.02 7.3
28Ap 19,.3 19.80 1. 03 18.77 94.80 6.8
A-C 23,.3 21 . 88 21.88 100+ 7.3
C 39,.0 29 . 00 0. 43 28.57 98. 52 7.3
9 Q A T-vz yAp 35,.2 25.70 3. 66 22 . 04 85.76 5.6
A-C 46,.6 32.86 1. 56 31.30 95.25 6.3
C 32,.6 19.82 1. 11 18.71 94.40 6.4
30Ap 19,.4 25.48 1. 12 24.36 95.60 7.2
A-C 30,.5 30.71 1. 14 29.57 96.29 7.1
C 23,.6 22.50 0. 77 21.73 96.58 7.5
44



















































































































































































































































Gr .mot. dr.gr. 6:br.
(Continued)
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Inches Structure Con si s tency Color
13Ap c 0-8 Weak blocky Plastic V.dr.gr .&br
.
A-C c 10-18 Blocky Plastic V. dr.gr. mot.
j









A-C c 10-16 Blocky Plastic Dr . gr .mot . br
C c 18-26 Blocky Plastic V . dr
.
gr .mot . 1br
15Ap c 0-8 Weak blocky Plastic V.dr.gr. Scb r
A-C c 10-18 Blocky Plastic Dr
.
gr .mot . br
C c 20-26 Blocky Plastic Dr
.
gr .mot . br




A-C c 12-18 Blocky Plastic Dr
.
gr .mot . br
C c 20-26 Blocky Plastic Dr
.
gr .mot . br
17Ap c 0-8 Weak blocky Plastic V.dr.gr.
A-C c 10-18 Blocky Plastic Dr.gr.mot.br




18Ap c 0-9 Weak blocky Plastic V.dr.gr.
A-C c 11-19 Blocky Plastic Dr
.
gr .mot . br





19Ap c 0-9 Weak blocky Plastic V.dr.gr.
A-C c 11-19 Blocky Plastic Gr.mot.dr.gr.&br.
c c 21-26 Blocky plastic Gr .mot .dr
.
gr
20Ap sicl 0-7 Strong blocky Plastic V.dr.gr.
A-C sicl 8-16 Blocky plastic V.dr.gr.
C sic 17-30 Blocky Plastic Gr .mot .v.dr
.
gr.br.
2 lAp 0-12 Weak biocky r la fa CI
C
Dr.gr.














A-C c 12-19 Blocky Plastic Dr
.
gr .mot . br
C sic 21-26 Blocky plastic Dr.gr.
23Ap sic 0-9 Weak blocky Plastic V.dr.gr. &br
.
A-C sic 11-19 Blocky Plastic V.dr.gr .&br.
C sic 21-26 Blocky Plastic Dr
.
gr .mot . br .&gr
.
24Ap sicl 0-8 Weak blocky Plastic V. dr.gr.br.





C c 20-26 Blocky Plastic Gr .mot . gr . 6:br , mot. red
Wsicl = silty clay loam; sic = silty clay; c = clay.
2_/v = very; dr = dark; gr. = gray, grayish; br. = brown; mot. = mottled; w/br.
with brown; L. = light.
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Table 17 . -Potassium and sodium contents of the Sharkey group soils.
Log. No.
and Extract. Exch. Total Extract. Exch.
Total




















1.57 82 54 0.99
488 1.55 102 68 0.97
437 1.96 124 71 1.11
496 1.56 85 68 1.07
439 1.50 149 80 1.05
460 1.50 173 101 1.27
370 1.52 161 98 1.19
389 1.50 109 90 1.20
433 1.67 124 99 1.19
400 1.48 103 59 1.13
430 1.51 126 70 1.18
452 1.54 142 108 1.21C 273
5Ap 339 485 1.63 103 48
1.18
A-C 210 368 1.57 149 70
1.34
C 229 399 1.60 195 132
1.26
eAp 323 499 1.49 110 148
1.04
A-C 284 478 1.62 147 158
1.16





1.71 124 60 1.07
374 1.63 137 79 1.14
364 1.70 146 89 1.15
280 419 1.67 107 224 1.03
A-C 270 418 1.66 125 188 1.07
C 258 377 1.75 125 200
1.22
338 1.47 103 110 1.07
405 1.46 136 130 0.93
312 1.40 137 138 1.13
332 1.44 111 74 0.98
344 1.47 141 101 1.06
C
^
233 343 1.56 164 HI 0.95
UAp 261 362 1.45 80 39 1.04
A-C 253 328 1.47 124 51
1.06
C 254 355 1.48 129 78
1.09
12Ap 219 320 1.48 72 68
1.09
A-C 240 324 1.46 120 91
1.13








and Extract. Exch. Total Extract. Exch. Total
Horizon K K K Na Na Na
PPni PPm °lo ppm ppm %
13Ap 248 334 1.98 99 150 1.18
A-C 234 345 1.93 125 164 1.15
C 254 369 1.96 156 181 1.10
14Ap 230 235 1.89 124 58 1.00
A-C 208 324 1.95 195 69 1.07
C 239 327 1.94 244 107 1.07
15Ap 219 299 1.93 106 80 1.18
A-C 233 333 1.94 174 91 1.12
C 234 309 1.97 189 98 lil7
16Ap 301 396 1.86 103 54 1.04
A-C 261 372 1.95 171 70 1.14
C 256 355 1.94 174 93 1.08
17Ap 289 ^ 385 1.95 86 70 1.06
A-C 208 308 1.99 154 83 1.17
C 205 304 2.04 185 82 1.23
18Ap 206 292 1.88 146 48 1.11
A-C 186 304 1.91 225 88 1.15
C 221 322 1.98 281 118 1.18
19Ap 215 299 1.89 109 61 1.11
A-C 225 315 1.97 157 98 1.15
C
. 275 • 385 1.99 205 117 1.25
20Ap 186 216 1.91 66 48 1.36
A-C 158 173 1.92 72 78 1.36
C 206 223 1.93 134 105 1.17
21Ap 255 336 1.97 94 148 1.25
A-C 256 333 1.99 137 167 1.25
G .248 321 1.97 128 171 1.32
22Ap 222 273 2.04 98 39 1.34
A-C 226 308 1.96 143 70 1.32
C 215 285 2.01 137 74 1.34
23Ap 186 261 1.96 102 59 1.15
A-C 214 288 1.98 127 64 1.25
C 223 311 2.05 132 84 1.32
24Ap 172 241 1.92 94 62 1.47
A-C 215 355 1.92 186 82 1.29
C 230 382 2.05 200 94 1.36
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Horizon Ca Ca Ca Mg Mg Mg
ppm ppm % ppm ppm 7o
lAp 5244 6451 Pi
"7 O y jM- 0 . 70
A-C 5590 6990 0.73 1065 1145 0.80
C 5294 6668 1.84 1108 1063 0.86
2Ap 4107 5390 U . oi yuy oy D 0.70
A-C 5298 7078 0.67 1094 1274 0.86
C 5679 6626 1.17 1290 1280 1.00
3Ap 3768 5Uo5 1 r\Ki . 7Q7/ y / 7 D D 0 . 77
A-C 3749 5010 0.99 970 1072 0.7/
C 4223 5650 0.97 1229 1347 1.02
4Ap 4687 n an y OH- 1097 0.88
A-C 4907 6160 1.12 1236 1246 1.04
C 4882 6193 1.05 1169 1188 1.01
5Ap 4062 5737 U . oU Q 7y / J QQ9 0 . 88
A-C 3990 6140 1.11 1083 1118 0.91
G 4169 6413 1.11 1185 1251 0.98
6Ap 5425 /50o 1 in iUD 1 i- Loy 0 .99
A-C 6342 8071 1.43 1347 1219 1.10
C 6525 8116 1.24 1504 1147 1.10
7Ap 5655 6863 u . y J 10 17iZ i / 1 . 03
A-C 5109 6587 0.93 1227 143 5 1.01
C 5436 6533 0.99 1402 1514 1.07
8Ap 5088 6488 i . 05 1 1 O'i 1 9 A 7 0.97
A-C 5144 6634 1.11 1095 1263 1.00
C 4882 6543 1.11 1059 1138 0.98
9Ap 3957 4881 U . /4 1 ni AiUio 1 901 0.83
A-C 4418 5642 0.80 1267 1538 1.00
C 3635 4851 0.80 1039 1214 0.78
lOAp 5339 6552 1.05 1 1 1
"7111/ 1 9 AAiZ DO
A-C DU / O 1 . 10 1138 1326 0.91
c 5409 6560 0.75 1217 1361 0.98
llAp 4775 5588 0.61 1109 1221 0.88
A-C 5803 6492 0.81 1379 1301 1.04
C 6653 6792 1.05 1269 1359 1.00
12Ap 4569 1301 0.74 803 988 0.71
A-C 4964 547 5 0.68 980 1050 0.88
C 4037 5056 0.81 933 845 0.87
(Continued)
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ppm ppm ppm ppm
13Ap 6495 7397 1.36 1307 1295 0.85
A-C 5348 6634 1.11 1326 1528 0.79
C 5005 6298 1.17 1385 1628 0 . 88
14Ap 5504 6677 1.04 1239 1394 0.81
A-C 5656 6724 1.29 1339 1445 0.89
C 6570 9401 1.84 1899 1479 0 . 94
15Ap 4508 5508 0.79 1154 1292 0.77
A-C 4939 5804 1.41 1291 1427 0.87
C 4764 5469 1.35 1241 1341 0 . 83
16Ap 4954 4950 1.17 1190 1395 0.78
A-C 5425 5950 1.49 1428 1548 0.96
C 6340 6038 1. 60 1615 1513 0.92
17Ap 3968 4771 0.98 1078 1247 0.75
A-C 4246 5385 1.11 1221 1381 0.82
C 4299 5452 1.37 1236 1409 0.80
18Ap 4985 5948 1.17 1313 1598 0.83
A-C 5015 5834 1.17 1389 1610 0.88
C 4850 5924 1. 18 13 76 1551 0.93
19Ap 5761 6392 1.17 1068 1191 0.77
A-C 6480 6655 1.45 1549 1353 0.88
C 6565 7400 1.84 1514 1724 0 .90
20Ap 3973 4492 1.17 924 943 0.61
A-C 4566 4791 1.36 1020 960 0.62
C 3823 5127 1 . 60 1770 1080 0 .90
21Ap 4953 6035 1.13 1307 1499 0.80
A-C 4794 6098 1.20 1362 1534 0.85
C 4503 5644 1 . 13 1291 1455 0.86
22Ap 4943 5712 1.38 1114 1153 0.73
A-C 4676 5938 1.13 1282 1384 0.83
C 4199 5140 1.12 1245 1231 0.82
23Ap 6180 5151 0.88 1079 1165 0.70
A-C 4745 5457 1.06 1315 1262 0.79
C 5236 5681 1.18 1593 1328 0.81
24Ap 4690 6238 1.24 1119 1045 0.68
A-C 5645 7178 1.27 1598 1663 0.87
C 5730 6530 1.34 1651 1717 0.95
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Organic Organic Total C/N
P P S Matter C N Ratio
ppm ppm ppm 7o 7o 7o
992 1287 10 2.98 1.73 0.128 13.5
502 740 6 1.93 1.12 0.100 11.2
313 66o D 1 1
«
0 . 68 0.083 8.2
180 494 8 3.86 2.24 0.160 14.0
112 384 8 1.66 0.74 0.153 11.4
246 450 D 0 .44 0. 158 9.1
124 483 20 2.1b 1.60 0.131 12.2
128 468 16 2.45 1.42 0.127 11.2
125 398 iZ 1 071 . U / 0 . 62 0.079 7.8
168 639 8 3.59 2.08 0.152 13.7
184 488 6 1.38 0.80 0.090 8.9
215 C "7 O5/Z D J. . J i 0.76 0.080 9.5
257 969 12 3.78 2.19 0.151 14.5
219 524 10 1.50 0.87 0.080 10.9
240 519 C) 1 . J O 0 . 80 0.080 10.0
150 549 10 3.34 1.94 0.163 11.9
217 492 8 1.50 0.87 0.090 9.7
269 jUb Q 1 . J / 0.91 0.098 9.3
193 551 8 4.02 2.33 0.170 13.7
121 373 14 2.31 1.34 0.119 11.3
241 /. /. Q 1 9i Z 1 . J M- 0 . 78 0.089 8.8
154 581 8 2.65 1.54 0.127 12.1
171 518 4 2.62 1.52 0.126 12.1
234 541 4 1.57 0.91 0.093 9.8
124 720 14 O QQ 1 7 A 0 . 142 12 .3
95 606 10 1.41 0.82 0.093 8.8
111 588 10 1.17 0.68 0.076 8.9
173 783 24 3.86 2 . 24 0 . 193 i i . b
122 714 1 Qio z . y J 0. 149 11.4
106 DOD Oo ? SO 1 .45 0. 153 9.5
200 709 14 3.45 2.00 0.140 14.3
227 571 10 1.57 0.91 0.095 9.6
168 497 8 1.41 0.82 0.072 11.4
266 692 16 2.69 1.56 0.112 13.9
252 691 8 1.74 1.01 0.097 10.4
282 704 12 1.24 0.72 0.080 9.0
(Continued)
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Table 19 . -(Continued) Phosphorus, sulphur, carbon and nitrogen contents of


















ppm ppm ppm 7o "/lo
13Ap 235 822 12 2.71 1.57 0 .127 12.4
A-C 203 630 10 3.14 1.82 nu 11.7
C 200 621 8 1.76 1.02 0 .100 10.2
14Ap 181 929 8 3.43 1.99 0 .139 14.3
A-C 197 786 4 1.69 0.98 nw DQ/l 10.4
C 204 751 6 1.36 0.79 0 .069 11.4
15Ap 230 949 8 3.29 1.91 0 .139 13.7
A-C 226 594 8 1.69 0.98 0 . 080 12.3
C 231 617 4 1.76 1.02 0 .072 14.2
16Ap 291 1120 6 3.60 2.09 0 .140 14.9
A-C 222 675 4 1.43 0.83 0 . 087 9.5
C 198 635 6 1.34 0.78 0 .078 10.0
17Ap 189 976 10 3.69 2.14 0,.171 12.5
A-C 166 631 12 2.90 1.68 0 .126 13.3
C 178 526 4 2.07 1.20 0 .105 11.4
18Ap 159 791 8 4.19 2.43 0,.184 13.2
A-C 177 742 6 1.88 1.09 0,.097 11.2
C 255 675 6 1.34 0.78 0,.075 10.4
19Ap 186 702 10 3.41 1.98 0,.152 13.0
A-C 213 715 6 1.88 1.09 0.067 16.3
C 180 497 8 1.76 1.02 0,.075 13.6
20Ap 547 953 28 4.70 2.73 0,.155 17.6
A-C 600 939 18 4.07 2.36 0,.145 16.3
C 208 956 12 2.09 1.21 0,.080 15.1
21Ap 176 659 10 3.60 2.09 0,.179 11.7
A-C 174 583 4 2.07 1.20 0.100 12.0
C 177 679 4 1.81 1.05 0,.094 11.2
22Ap 707 1529 12 3 . 41 1 . 98 0,.140 14.
1
A-C 229 670 8 1.95 1 , 13 0.,094 12 .0
C 263 678 6 1 . 60 0.93 0.084 11.1
23Ap 203 700 14 3.10 1.80 0.,158 11.4
A-C 235 444 8 1.76 1.02 0.,096 10.6
C 281 405 6 1.51 0.88 0,,082 10.7
24Ap 243 770 8 4.20 2.44 0.,165 14.8
A-C 215 590 8 1.76 1.02 0.,080 12.8
C 267 604 4 1.62 1.94 0.,081 11.6
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Table 20. -(Continued) Clay content, exchange properties, and pH value of




and Exchange Exch. Exch. Base
Horizon Clay Capaci ty H Bases Sat pH
m.e./lOOg m.e. /lOOg m.e. /lOOg 7o
13Ap 73.45 49.32 1.38 47.94 97. 20 7.0
A-C 70.44 46.26 0.20 46.06 99. 57 7.3
C 67 . 53 45.23 0.00 45.23 100. 00 7.6
14Ap 63.58 47.08 1.98 45.10 95. 79 6.8
A-C 66.60 45.77 0.00 45.77 100. 00 7.6
c 68.44 59.47 0.00 59.47 100. 00 7.7
15Ap 57.11 41.78 3.35 38.43 91. 98 6.4
A-C 68.88 41.65 0.61 41.04 98. 54 7.3
€
66.60 38.85 0.20 38.65 99. 49 7.6
16Ap 67.81 40.18 3.68 36.50 90. 84 6.4
A-C 76.35 44.54 1.76 42.78 96. 05 7.4
rV 79 8 S 42 . 93 0 . 00 42 .93 100.,00 7 .
6
17Ap 59.11 38.91 4.53 34.38 88.36 5.9
A-C 65.39 40.66 2.10 38.56 94.,84 6.8
C 67 . 50 40 . 21 1 . 09 jy . iZ 97.,29 / . J
18Ap 65.65 47.53 4.38 43.15 90.,78 6.0
A-C 69.23 43.99 1.28 42.71 97.,09 7.1
C 67.08 43.61 0.93 42.68 97.,87 7.2
19Ap 64.30 43.95 1.95 42.00 95.,56 6.8
A-C 69.52 44.68 0.00 44.68 100.00 7.5
C 78.75 51.52 0.00 51.52 100.,00 7.6
20Ap 33 . 37 32 .25 1.85 30.40 94.26 6.8
A-C 34.87 33.43 1.40 32.03 95,.81 7.1
C 53.96 34.75 0.00 34.75 100.00 7.6
21Ap 65.31 46 . 16 3 .34 42 .82 92,.76 6.3
A-C 67.32 44.95 1.52 43.43 96,.62 7.1
C 62.83 42.01 1.51 40.50 96,.41 6.8
22Ap 53 . 44 41 . 70 3 . 44 38 .26 91,.75 7.0
A-C 65.24 42.70 1.37 41.33 96,.79 7.1
C 56.88 37.30 1.24 36.06 96,.68 7.0
23Ap 53 . 50 39 . 55 3 . 98 35. 57 89,.94 D . J
A-C 58.66 38.72 0.81 37.91 97,.91 7.2
C 58.90 39.81 0.21 39.60 99,.47 7.4
24Ap 41.32 41.13 1.14 39.99 97,.23 7.3
A-C 78.04 50.41 0.53 49.88 98,.95 7.5
C 79.87 47.10 0.00 47.10 100,.00 7.5
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